INTRODUCTION {#sec1-1}
============

Microwave-enhanced synthesis\[[@ref1][@ref2]\] represents a fundamental step forward in the capabilities of synthetic chemistry. It allows organic chemists to work faster, generating higher yields with increased product purity, and to scale experiments up reliably from milligrams to much larger quantities without the need to alter reaction parameters. It offers much more precise control over conditions of temperature and pressure than any previous technology. Ultimately, by eliminating much of the time and effort from the process of performing chemical reactions, it allows chemists to focus on what is most important---the development of new compounds, or refined methods for generating known products. In a solvent-less reaction all the microwave energy is directly absorbed by the reactant molecules.\[[@ref3]\] Under these conditions, the non-thermal microwave effect will be operative at high efficiency.

This work aims at the development of a newer isoniazid-based oxadiazole ring system. 1,3,4-Oxadiazole derivatives show a broad spectrum of biological activities, which include analgesic and anti-inflammatory, antimicrobial, anticonvulsant, antifungal, anticancer, antimycobacterial,\[[@ref3][@ref4]\] etc. The research envisages a meaningful exploration of this lead molecule for novel analgesic, anti-inflammatory activities with minimum toxicity and high potency.\[[@ref5]\] The lead compound was structurally modified by incorporating various substitutions at the second and fifth position of the heterocyclic ring system \[[Table 1](#T1){ref-type="table"}\]. From a review of the literature it is clear that 2,5 disubstituted 1,3,4-oxadiazole derivatives of oxadiazole possess remarkable analgesic, anti-inflammatory activity.\[[@ref5][@ref6]\]

###### 

SMILES and cLog *P* values of proposed analogues (generated by *molinspiration* software)

![](JYPharm-4-33-g001)

MATERIALS AND METHODS {#sec1-2}
=====================

Microwave-assisted synthetic procedure {#sec2-1}
--------------------------------------

### Step 1 {#sec3-1}

A mixture of (0.01 mole, 1.37 g) isoniazid, (0.01 mole) aromatic aldehyde and DMF (5 drops) was subjected to microwave irradiation at 300 w internally at 30-sec intervals for 3 min. The reaction mixture was cooled and treated with ice cold water. The resulting solid product was filtered, washed with water and recrystallized from ethanol \[[Table 2](#T2){ref-type="table"}\].\[[@ref7]--[@ref11]\]

###### 

Characteristic ^1^H NMR spectrum of the synthesized compounds

![](JYPharm-4-33-g002)

### Step 2 {#sec3-2}

To a solution of compound 1a (0.01 mole) in ethanol (15 ml), chloramine-T (0.01 mole) was added. The reaction mixture was exposed to microwave irradiation at 300W internally at 30-sec intervals for 4 min. The reaction mixture was cooled and digested with cold water. The solid thus obtained was filtered, washed with water and recrystallized from methanol to give the product \[[Figure 1](#F1){ref-type="fig"}\].\[[@ref9][@ref11]--[@ref13]\]

![Synthetic scheme of 1,3,4 oxadiazole derivative](JYPharm-4-33-g003){#F1}

RESULTS AND DISCUSSION {#sec1-3}
======================

The purity of the synthesized molecules was ascertained routinely by TLC, and melting points were noted with an open capillary tube method and are uncorrected.\[[@ref12]--[@ref16]\]

Infra-red spectral analysis {#sec2-2}
---------------------------

Infra-red (IR) spectra were recorded using KBr pellets in the range of 4000-500 cm^--1^ on Jasco FTIR model 4100 type A to elucidate the structure of the compounds \[[Table 3](#T3){ref-type="table"}\].

###### 

Characteristic IR peaks of the synthesized compounds

![](JYPharm-4-33-g004)

^1^H NMR spectral analysis {#sec2-3}
--------------------------

Proton NMR (300 MHz) spectra were recorded in CDCl~3~. Chemical shifts were recorded in parts per million downfield with reference to internal standard Tetra Methyl Silane (TMS) on BurkerAvance DPX 300. The total number of proton obtained from NMR spectra was in accordance with that of respective analogues.

PHARMACOLOGICAL SCREENING {#sec1-4}
=========================

Acute toxicity study {#sec2-4}
--------------------

A prototype molecule was randomly selected for the study of the safety dose range of the analogues.\[[@ref11][@ref14][@ref15]\] In this study, it was found that up to 1600 mg/kg dose, the compound is safe. i.e. there was no mortality or gross behavioral change in the animals used.\[[@ref17]--[@ref24]\]

SUMMARY AND CONCLUSION {#sec1-5}
======================

This research work was focused on the rational approach in the design and development of 1,3,4 oxadiazole derivatives as novel analgesic, anti-inflammatory drugs.

The candidates which obeyed the Lipinski rule of five were taken for wet lab synthesis. Nine different analogues were synthesized by microwave methods and the purity of the compounds thus synthesized was ascertained by consistency in melting point and Rf value and characterized by UV, IR and ^1^H NMR spectral studies \[Tables [4](#T4){ref-type="table"} and [5](#T5){ref-type="table"}\].

###### 

Physicochemical properties of the proposed analogues (generated by *ACDLABS* software)

![](JYPharm-4-33-g005)

###### 

Physicochemical data of newly synthesized compounds

![](JYPharm-4-33-g006)

Among the newly synthesized 1,3,4 oxadiazole analogues five were screened for analgesic and anti-inflammatory activity and the compounds 2a, 2c and 2i showed good analgesic and anti-inflammatory activity. Acute toxicity studies showed that the analogues were safe with low toxicity. So these derivatives may be future leads for analgesic and anti-inflammatory drug discovery \[Tables [6](#T6){ref-type="table"} and [7](#T7){ref-type="table"}\].

###### 

Analgesic activity (acetic acid-induced Writhing method)

![](JYPharm-4-33-g007)

###### 

Anti-inflammatory activity (Carageenaninduced rat paw edema method)

![](JYPharm-4-33-g008)
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